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(54) SEMICONDUCTOR DEVICE AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent 
generation of an abnormal shape of silicon films < a ) 
and residues due to a difference between 
etching rates at the time when the silicon films 
of different conductivity types are etched 
simultaneously. 

SOLUTION: One conductivity-type impurities 
are introduced in a silicon film 3 of a lower layer 
and other conductivity-type impurities and 
introduced in a silicon film 6 of an upper layer. 
The other conductivity-type impurities may be 
introduced in the region other than a resist mask 
on the film 6. After this, the films 3 and 6 are 
etched, whereby the difference between etching 
rates at etching of the films 3 and 6 is offset. 
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[W#JSl] SBl«)1ll«i3j;t5SB2ro««**i-S* 

ftfflB£ 2 a>«WLhro flWETJB y = p S^ffito 

Wf£T8-> !) ^ ^3RJBI±t±JlS/ y 3 ^3R«8rJBfiM-5 

ffifla$ i ci^«±roififE±ji -> y = ^^^tc P m^m®) 

WIEm 2 Officii (DffiftlM is y aVXRCnlTiM 

±*5 «fc tWB 2 ©««±<©awa±ji •> y a >-^m*i «t tTF 

tec 

tfllE^iroffi«±<7)B1l|5TJi->y 3>IKtnSM 
£*A-t--5Xgi. 

mrteTS-> y => >^six(c±s-> y => ^zkmzftm-tz 

mzm i w^±wiuiExs > y = ^wm±.\z.-?*>? & 

<vmi$i±.<vm±mi/ y = vaunt p s^f^^^a-t-s 
xsi, 

* ttnmm*.-** * t l-c, ^2<d 

ffl$.±.<oWL±Mi/)) =V5SK[{CnS^F*S^Sr*A-r-5X 
Sir, 

±*s«tt«S 2 ©«*Jb0>1iME±Jiv y = v^M*5it/T 
tic. 



[If ** 6 ] tt*JS 3 fE«<»^»#SS«w®!i£*ffiK 
«t y ©fit $ thtz r £ 5r#m 1 1" 5 iMMfrSS. 
r*Hrof&»i/j:ifti!iu 

[00 0 1] 
[0 0 0 2] 

It£*W&fl?] ULSI (Ultra Large Scale Integrate 

d circuits) ^(o^m»mm^mmm^mm-r?>^ 

5„ ^m-W-mm.(D— mt LT\ CMOS (Comlementary 
Metal Oxide Semiconductor) h 7 ^^^.^{Cdol/^T 

* roSiig^a -tr ^ ftflf ©fllirisaBttSrii LTV 

So 

[0 0 0 3] »©CMOS h5y^^CJo^tli, 
nMOS (n Channel Metal 0xideSemiconductor)3o J; 
tfpMOS (p Channel Metal Oxide Semiconductor) t 

pMOSTiiGI{aflJE/J5nMOS(cit$5L-C«< 

[0 0 0 4] L/i^L^^e,, ft^*-4SI<45ICL 
fc#V\ rcOpSafcii^SSriiL-T^v^^yu-^ 
^L.-^-t-<7i5 (K.M.Cham et al. , IEEE Trans. Electr 
on Devices, vol. ED-31, 964(1984) ) „ 

[0 0 0 5] m(C*fL-T, SBft^I©^, a 

V^rt^^^tLTV-S (J, Zhu et al. , IEEE Trans. E 
lectron Devices, vol. ED-35, 964(1984)) 0 pMOS 

* S ^ a XO^ifi' WW— /UTJSigffl $it5 CMO S (Cfc 
VTJi, pMOS<oM^-r^/^*^JJi]$iJ-f-5/ts!)(c, 
n MO Soy- K«Hlt^f{C(Sn + Ife^^y^ 
pMOSOy- Kfl^t^lip + #iS£ifIi->y 3^£ffl 
^•5. Duaiy— hCMOSriSWa&^ttT^-S. 
[0 0 0 6] 

I^WdS^bi^ t-fSSIS] L7i>L^A5lb, Duaiy 
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^JBH-fSIHIJH-efcS. 

[0 0 0 7] ^□•yv^cOJL S /?->-i!'*^(rJ;S#^H B B 

MS r^frK^-f^y^^^ftflfj. P . 95 ( satin 
*) ) , "T*to*>, ^y^-V^*#ftf|"et4, pMOS 

MOSffiroP K— ^y<»=cy=?^<!fis— h 
[0008] KDx^fy^k- KOH*sgi#iBi-*-ra 

a^«r, mi 3~si 4*&mi.rmw-rz>o hi 3~ 

EIl4fi, mffi#ffl$^TV>5y- h 3* 
Vi/.x^VTtfyiJ-'f' KOf-PolicideMciS, Dual^- h 

[0009] 113 (a) : 1 -hJd, 

M6SkBE2« TM->y = >SR!f3 t LT«5^iBf*->y a 
>-m&Bf&.-f5o rtOTJi^y 3^*fflf3<OnMOSflH 

->y 1 LTw;g;ii!,^ji->y-y-^ kr&j&s 

[0010] 1/-^ y/v^^ i L 

T, nMOSi«4*3j;0 ! pMOSf«5K»±l->!)n 

[0011] 113 (b) : ffitfX, nMOS^4 

fciotpMossttsroTlvya^iis^xyf-i/ 

[0012] 113 (c) : 1-fc:fc>*, % nS!^«»Sr 

[0 0 13] (Ml 4 (d) : tif, t-A-iyf 
^£ri>ttTpM*M^£3IALfcTev-y 3>if3 

2^St±iLTV>5nMOSffi^4coy— h«<HC^Lfc 

#8nt9#35±-f 5„ *fcr affile ftoTfc, pMO 
S®*£5«y- HHgj£&ta±, pg^fcfi^Sr^ALfc 
Tgv-y => >3yg3cr>£&fi£l OriS&ibixS -5„ 



-<0«t5^#»t9^ffil 0I±, CMO S h7 l/i? 
[0014] JfcUKfi, Dual^/- hlCMO S h^Vv 5 

[0 0 15] 

[«RHSr»ft-t-Sfc*w#a] ±i*LfcRJH«:»dM-3 
fc», *SWflinMOS»iO!pMOSW;f 

<fo<5o 

[0 0 16] -T/jrto*,, **W©¥*fMS«<&MJ6#ife 
^Ja^I^ti^i:. jR l roiiS±(DTi'> 

y 3 ^sitc n M^mh&mx-tz is t , as 2 roffl^ 

±<oTSv/y =^^{CpM^F*e#9Sr*A-f-5lSi:, 

ctv^rg-yy 3 ^^a.h^jis->y = ^m^m-r 

5lSi, Sl«)ii±©JJ->!J nyMtp'M 
^i*#Ai-5XSt, ^2wffi«±o±l->y3yii 
Knm^vm&m^-r&JMk. Ii©ffl)it±i3j:t;i 

T , * 1 ro««Jb*i i(;$2 0>««±a> Jig '>!l3y| 

[0017] rcot# x ±i->y3yMtWAt57 
^«SJ4, TS->y ^ v-^JcafA-t-S^iK^SRSJ: 

[0 0 18] *i^P)lW*i|ftit(OSj|*ffili, % 

MICnl^ttfe^fAt^lSt, ff?2Wffitgth<OT 
=»>*BttpS^*B««r#Ai-«Z^i:, i*ie> 

ts-> y ^ vmiii±(c±s-> y = y^^^Ktsis 
u ro^^^wjtft^^^aT, ii<oi% 
m 2 <Dm®±<o ±m •> v ^^m-kic-? 

-hgv-y a y*RKnS^JSiS:*At5Iii , 
^^i^fy^^LT, fl[ 1 roffltS±*J«tty 
MS 2 o^±w±S *s y 3 «t xfTMiy Mvi 

a t zm-t z> z. t t -r 5. 

[0 0 19] V^tbO^^fCfeV^T-b, TlyDa^l 
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•>^y»ws i 2 ^roiisiK^a^y-^-r kj&t- 
[0 0 2 0] *&w<D¥mftmmn. **fr&*tm#mm 

■So 

[00 2 1] [f1U8] Dual-/— hM*HSr2g(7)v'y = 

-, fc^U4jfiflaL;fc -So 

[0 0 2 2] L^oT, nMOSfflftg^joJt555#a 
ft, *5«fctJ?pMOSffi«t(C*i«t5^aEfit 

[0 0 2 3] 

[0 0 2 4] Hi (a) {C^-r^aj^Btt, >y=i^ 
4 a Dual K®*«iWB]*i*;h/tvN5 0 7f->!J 3 y 

3fyf3fi v 4MUkt/y 3>-fcs^«*B%«'>y =i^«?w 

*fift->y 3Vd>e>/jC5. ^4linMOSm 

[0 0 2 5] nMOSffl«4<nTi->y3y»S3l; 
14, lfNT'ftnI», WjttfP («) «As| 

i'/ya^iecii, H+p-cai-i-pasFw*, 

Jf(D->y 3 ^JK»C«t 0, nMOSS«4»y- h*H 
14, T»^y3V*«3«>^«ftji«J:9, #J;ii4l«T 
[ 0 0 2 6 ] Hi ( b ) *&W<o 

MT-fc5„ Hi (a) tlitfRWRfc, v-ya 

v^ro^^S^ i _hi,iy- hunk 2 &MtiZ£ft,x& 
y, TS->y ^ yM3isiu!±ii/y 3>si6*f> 

/isDuaiy- hs«a*s»j«*iiTv^o Ti->y3> 
*JS3J4 X ^jgiftv'y =>v*,s^(4^BBK->y =">-^w 



3^*»P>*5. W*4J4nMOS««, 
5(ipMOSffitgT'fo-5o 

[0 0 2 7] H^ro#^iief4, i|->!)=Vll6 

xyf v^^^ittTto±g^y 3V^«6{c 

7-? X ? tTWroii -> y 3 6 KM:****** 
A$^-CV^fc"bWr**>5o Wi*:±ot(), nM 
OSf«4t-^#att^ pMOSffi«5W«Si 5 

[0 0 2 8] of);, *|g^ro#^«ciSeo8lt^&JC 

SRIE (Reactive Ion Etching) gf, &>Z>\,^\t.-? V 

fcfetCfi, 1 X 1 0 n /cm3 «Jii x l 0 14 /cm3 

[0 0 2 9] *»*»57'7X-r»±aRt*-t-5^'5X-n 
7fy^gitLtli> ECR (Electron Cyclotron R 
esonance) /7Xvxyf y^ff , ICP (Inductiv 
elyCoupled Plasma) ^y^^^B, TCP (Transfo 
rmer Coupled Plasma) x^f y/if, -^y=i>-j$7° 
7X7 (Helicon Wave Plasma):x y ^->':?'§?B£>'5VS4 
MCR (Magneticaly Confined Reactor) ^^-f(T>zfy 

tMtfil) 1 992f 10^f5 

[0 0 3 0] 0914, /W7^3)iDSECR/7X?x 
T^hoyi 6lcii9ftt5 2. 45GHz«0 

1 9Sr^|sILTiB8a:Lfcy K3-T/W2 OlCfc?)® 

SLfcO. 0 8 7 5Tro«# < tcrj+@2f^ffllC e ty > acy 
^V^-vW^l grtlCxyfy^^CECR^X 
fti^IIfrl ll4*^-i?l 2±.{C?7 
y< \ 3^{C«t9?g3tttS-f-5 0 ^x—^1 2lC|a^& 
A/fc'^ll^ir -y ^ (0^^-r) t «t y S^SSfr 1 1 5r 
^LTtxtVo ^F-^-2 1 J4^T7.fl^T*fe5„ & 
±J, t&ilfrl 1<?>^»J^I^S, ^WAfSfoS 
V M4X£# >^W|i«)SBgi5l4V ^-ftt <bH^ £«!&-f- 
5. 

[0031] hi oj4, mcr mmmc&ibwi) 7? 
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9) ^-fyfl)/7Xvx y fy ymm<o®immmm 

-THr-foSo I^HT'li, H19cO/^-i'TXPn3!)PMECR7 B . 

©rt«H«> l gS»±^«co{|i]|ia;li 2 3 -efflfc £*u r r. 
Cy-^li2 2 J; <9#'J;Lf4l 3. 5 6MHz<DRF£ 
WUir&<, i?fv/ftw<l 9 OrtftiJffiW^ () <75gp 

2 3 t*t*rJ5c-t-±»«ffi-Cfc5 0 <R|&tS2 3 t±«|J« 

its H^L/cCI/^/U^tK— /M8fc&«rEKU xyf>^ 
ft^l 9W:S4t5 1 x l 0H/cm3 J^±cO« 
^gT^XV^C^So U4«*.f4"4 5 0k 

Hz^q7^SI-efeO, *-r-^l 2±tf>&*&3j£ 

2±iC^7V/-?l 3(ClJ;t)^#ttB-t-§o ^f-5>l 2 
#1 l«r£8HyCb«fc<,\, fete, ^Bt-tei^Tt, 

&s*fri lnmmmm^st. #*#a#«*.6w4* 

#^BOp*fflf4, 18th. Teagal Plasma Seminar Procee 
dings (1992){^ISft$ttTV>5 <) 
[0 0 3 2] Hi l«, CPxyfy 

^§g«w«KM»ai«**i-ia"c?ifo5o fe**, Hun 
m 9 ro^w r * mam e c rx^ x^^ v f- y £ 

2<n/*y—&^y=?-^y=?-^ w< i 9rttc{sy&u 

Sl$milT-<fc 9 . fc-* 2 7JiJ:?>aflf|W»*tlTt»5 0 
^7^1ig2 1 SrSSttUi;*? 1 — : y 1 2±fc»«yB* 
• &*B L, ?7^13 <SfC««««rt-5 0 #33 
^^y^tf^jgATL X2€HK£4?<B|llfflM)BI;i%f4«- 

«5TflgT-S> 9 . 10 12 /cm3 T^WitiSg^X 7 X-7 
[0 0 3 3] HI 1 2{4, /<4TX3imM^>J = yR7*7 
3b\ Hi2i?tB94 m«©««S:f4fci-«»K:ttlBJ- 
5 0 I^HICioV^, y— ^®H2 2(Cj;>?^y 
= -r/W2 0(CJ;t9^^-r5^t<7>*§i:^ffl{CJ;i9, 



**2I2 1 ^SiKLfcXx-i/l 2 ±tdS«iSS<* 1 1 
«1U ^7^13§tit«jtt5 a fetes ??- 
y^#**A?l„ J*£#«^«jS0>tt«S©H*»±*I»-t- 

-fy Xvf©x y ^y ^iS-rc: t zztxh 

[0 0 3 4] dWftil^s'^-^^tti: LT, EI^5r*B& 
tSASTCPiyfy^Htl 0l2/ cm 3 

fflttS^x^sr^-rsfcio-efcs. 

[0 0 3 5] 

f4, 3»**S-e>**W*R^i-*t«)-CI4fev^ 

[0036] chjs^j 1 ] *mmmi*. mi c a ) te^ 

LfcCMOSa^fl^BWDual^— h«ffi*0XSr, E 
CR7"7Xvx 7 f-y/g B , c j- 9 j| Lfc ^ |t , fc ^ , 

roX@^rll 2~I4 (C*-fXSHl*#fiB LXmWirZ> 0 

[0037 102 (a) : *j|Jg^jT*Sffl Lfc-fr V7* 
/H4, ->y = ys?w#^S#: 1 Key- h^|g 2 *5 

«fc t>*T« v- y x< >-mm 3 *j-t*t-e^»^ $ tut t w -c-fc 

^S^l*Ero^fbic4«3 S i0 2 5:5 nmCOff^lC 

(4^JECVD (Chemical Vapor Deposition) ffifCJ:?). 
^SSffav/y =>y§r 1 0 0 nm<DJl$(Cf^Lfc'bWT-$j 

[0 0 3 8]112 (b) : TI->!J3^S3HCU 
V s * h-^;*:? (^0^) SrJg^U nMOSl«4'l:P 

Sr-r^-vaA-t-'So sfc-surouv 5 ^ s-^^i? (^Fia^) 

1-4 9, pMOSffiJ^5{CB^-r^->aEAL, f^^SS: 
Jfi-T, Hl^, nM^*fifef4Nro|E#-C pS ;; FM^f4P 

( n MO S ffiije-f 2t->ffiA*#) 

-r^-ya : P+ 

1 0 k e V 

K— XS : 5X10l5 at oms/cm2 

( p mo s mm^ *>&A&m 

-Y^-yS : B + 
^*J\s*? : 5 k e V 
K— Xfi : 4XlO'5atoms/cm2 
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WW«L : N 2 

: 6 5 0t 
B#Pfl : lOhr 

: N2 

fflS : 1 0 0 0°C 

ByffW : 1 0 s e c 

[00 3 9]@2 (c) : JbJB > y a >M6 £ It 
«>*»A**^y*-< KWk *HJfeM-eM:ws i 2 £X 
yX-^CVDffiiCj: 9 10 0 nmC0S[$(Cjgj^i-S o 

[0 04 0] U2 (d) : nMOSa«4WlSP 

v^^v^^HT, nMOSS«4±0±|V!)3 

yM6i: P l^ (H+ia-s-p-e^i") ^^f^-yit 

— ^ n £!7ttfea K-Xfi^^&v * L 1 tfrS^iS; < ir 

(nMOS««>f*^A*tt (#*>-* K~X) ) 
"fj-^m : B + 
^yu^f : 5 k e V 

K-X4 : 5X10l4 a toms/cm2- 
[00 4 1] 13 (e) : 0^|CpMOSf«5^ 

Cl 2 



( p MO S ^-^aAftfr 



Ll«Tm^fi<^5o 
(#£>-* K-X) ) 

j*^m : P + 

^^>/u^ : 5 k e V 
K-Xi : 5Xl0 14 atoms/cm2 
[0 0 4 2] **>V^"ftt<7>ftJS!c±^^^ h^^^ 7 

-T5o y^K-X-K±Ji^y 3^3RBt6/K-XKTJi 
[0 0 4 3] rco^L ±i^!)3yM6^ftALfc^F 



[0 0 4 4] 



N 2 

1 0 0 0°C 
1 0 s e c 
3 (f) : nMOSi 



4*5it/pM 

7 5 D :WI/^^Mft Duaiy- 

i^-ry^ij; 9 0. 2 5 /im©/^- ^«fcjgj*-f 

[004 5J13 (g) : H3 (f) (OTtftMX 
ft£r, i 9 C/T L E C R x 7 f - y ^gfCf A L , Du 

#) 



ti9C> pMOS«|«±0±Iv/yny^i6(Dxy 



8 0 s c c m 
8 s c c m 

0. 4 P a 

9 00W (2. 45GHz) 
80W (800kHz) : /U-^^/U- 
5 0W (800kHz) : * 4 is^-y^ls? 
2 0°C 

[0 04 6] m4 (h) : 3i^^^^^S:«J9 



C 1 2 : 40sccm 

HB r : 8 0 s c c m 

0 2 : 3 s c c m 

: 0. 4 Pa 

/iSffi^ : 9 00W (2 

RF/<^7^ : 5 0W (800kHz) 
2 5W (8 0 0 kHz) 

i&K : 2 0^ 



4 5GHz) 
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[0 04 71 04 (i) : Lfc#ot, tw^-x^ 

[0 0 4 8] 114 (j) : HF*a5»«^i6iJIS» % 
al^— hfcttSr^SUio w<7>«tt, ^tcmcr CM 

[0 0 4 9] [||J£#J2] *IHfe«fciai (a) M^L 
fcCMOSM^fr^M^Duaiy- KWSiOX*:, MC 
R * ycD-^y X-7X y fy^gtt ± 19 ft Lfcflfy-Cfc 
^OXe^^C<[U2-|I|4^#raLTlft0^'r6 o 

[0 0 5 0] 12 (a) : *»«|flJWLfcf V/ 
A-fc. '>y 3^^*^S«:i±^y-K«fe^K2*5 
«t t/TS > y xt ^3RB| 3 frZtl^tt&iSL £ tut fe COT- fo 

ifc&i£l&ffi<DmWtmc£ y) S i 0 2 £5 nmCQj?:£(c: 

tf«BECVD (Chemical Vapor Deposition) ffifCiO, 

So 

[00 5 1] 12 (b) : Ti^y3y*R3±l:i/ 
v^^h-^^^ (*H*) WU nMOS««4l:P 
^^aA^So SfcSU^u-v^ h-?*$ (^F(H7^) 
pMOSffli5CB^^yaAU S&toaSr 
JIT*-. nMOS««liNW|Ef"e, pMOSW 



( n MO S m®4 * >ftA*#) 

-fa^a : P + 

ni^/u^ : 1 0 k e V 
K-Xf : 5X10l5 a toms/cm2 

( p mo s W^ftyttASft) 
-r^->-a : b + 

: 5 k e V 
K-Xf : 4Xl0l5 a toms/cm 2 

: N 2 
: 6 5 OX: 
tifffl : lOhr 



(Sttfb«WD.a*#) 

: N 2 



rUS : 1 00 0°C 

mm : 1 0 s e c 

[0 0 5 2] 12 (c) : _hJf > U a ^J^6 i: LX 

(Dmm^m^V^^ K«, *H16«-ettws i 2 Sr 

/7X-7CVDfe(Ci 9 10 OnmMtSo 
[0 0 5 3] 112 (d) : nMOSffi^4(7)^CiP 

^^^^^Lt, nMOSi«4±Ollv/y n 

>*i6tpwi» (la^iE-f-PT^-r) ^^^>-a 

-.CO n M^^tf) K-Xa^^/^t n L 1 #T*£ff{g; < "T 

(nMOSffl^tySA*tt K-X) ) 

-ftyi : B + 

^*/l>*e : 5 k e V 
K-Xf : 5 X 1 0 1 * a t om s/cm 2 
[00 54] @3 (e) : o?tpMOS««5^ 

h^^^^r-v-^^ i Lt, pMOSl*5±W±l 
v-y xr ^fflt6{CnS^Fjffi«? (H+E-s-N-es-t-) 

M3^o p m^mm<fi> k-x*co^^^ l 1 

(pMOSWtyttA^ (#*>*K-:/) ) 

^tvi : p + 

xi^/uaf : 5 k e V 
K-Xf : 5X10 ^atoms/cm 2 
[0 0 5 5] ^*5V^tt<OM*g±60l^^ b-?X? 7 

-T^o ; v K-X KJjvy 3y*»6 / K-^KTi 
v-y xr 3 £ , *CD««-Cf4fl§* 

[0 0 5 6] Z<D& % ±Jii/y 3y*R6^aALW 

: N2 

®ff : lOOOt 

: 1 0 s e c 
[00 5 7] 13 (f) : nMOSfi«4t5±i;pM 
0Sg«5O±g'>ynyM6±lC, SSl/^hT 
7SrJK*i-S 0 h*^^^ 7(i, Duaiy— 

bWMM&mn^v^^Jf-rxfX'fo*) * ^**s~? 
^f^yy<\^^y)0. 2 5Mm^-y(sl:Mt 

So 

[00 58] 13 (g) : 13 (f) C^fS^SS 
SKAL. Dual^-hm^DX^ig-ro 
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CI2 : 80sccm 

S.t) : 1 . 0 P a 

y-*i±J*> : 800W (13. 56MHz) 
R Fs<4 T 7* : 1 0 OW (4 5 0 kHz) ^^/U— 
50W (4 5 0 kHz) : > ^^v=f-vV 
: 7 Ot 



(T1V!)3 V^M 3 CD J- y ^ ^ 



[00 5 91 04(h) : ^s^J^tf^&flJO* 



ci 2 

HB r 



->!) +Tiv/y^vSf3»^H-ff)iy?-y 
[0 0 6 0] HI 4 (i) : ^— ^<-i->^V^»4, T 

m v- y a 3 fcmro n + •>!) = >-jgim*-c- 1 

0 0 nmfB^SfcLfc J*"- acy^ ^^TNf{-*5V 
THt, ^-h»«K2©HMl, ¥^M**#l^cD^#g[ 
ft, $>5VM4T«->y =V^3co^^tt^mt^ 

[006 1] 04 (j) : HF*ft*»»CJ:5i!fc}^ % 
ioiT/Tyi^^^tCt Uv>^ V-?*? 7£8fc*U Du 

O SM^*^SSr^ Lfc„ 

[0062] c*ss^j3) xmnrntt* mi (b) 

LfcCMOS^*#£S«<7)Duaiy- h«eAPX£, I 
OIg£0 5-0 8 LTRWt-S. 

[0063] 05 (a) : ^mmmx-mmLtc-^^y 
^h. ->y =*^mv>*mfrmfc\-k\c7- vtms^2n 

1 3tffi«9j?ftgtf b(C <fc 9 S i 0 2 £ 5 n m«S $ lc 



5 0 s c c m 
5 0 s c c m 
1. 0 P a 
1 0 0 0W (1 3. 5 6MH z) 
5 0W (4 5 0 kHz) :^-fyiyfy/ 
25W (4 5 0 kHz) : Jr— i ? f^ 
7 0°C 

«®J£CVDj£(CJ;'9, |gS->!)3>^100nm(D 

[00641 05 (b) : Tg->^yM3±tU 
v^h^*? (T0*) WL- nMOS«4IIP 
W^&A-f So Sfcgijcow-^ h-^^^ (^0^) 
KJ;<J, pMOS6Wge5{;:B£r-f Ji-V&AU fgi&SS: 
Jfi-fo 0 1 ?, nMOS^I^f4N60|5^-C% pMOSi 
f*PW|E-^T'*1-„ 
( n MO S ««-f ^^aA^#) 



K-Xfi 



p + 

1 0 k e V 

5X10l5 a toms/cm2 



( p MO S ffitf'f *>ttA*fW 
K-XS 



B + 

5 k e V 



4X1 o!5 a toms/cm 2 



mm 



N 2 

6 5 0t 
1 0 h r 



(Stttel?ft&JI*#) 
: N 2 

1 0 0 0°C 
1 0 s e c 

[0065105 (c) : JJ->y^y|g6HT 
KJK, **JS^-C'fcWS i 2 &x 
7XTCVDfel:iD 1 0 0nm«t5, 
[00661 05 (d) : *HJg0i|-Ci2^tf>&. JJf 

->y 3v*tt6±KaH^**«8*r»riH-a. *&«^ 
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$SP*fffl2-164732 



**J»8tt\ iECVDftCJ:^ S i 0 2 Sri 5 0 n 
[0 0 6 7] 06 (e) : mWt^X *K8 

[0 0 6 8] ^CQUv^ b-?*f 1 ^^{7 t LT, n 

Mosi«4±(7)±ivy 3i yM6l;pi^ (H 
l i «f aats < i- 5 o 



B + 

5 k e V 

5X10 14 atoms/cm 2 
6 (f) : of(:iiv^^l8±C 



[0 0 6 9] 

t-TSo Sfc:oi/^hv^^7^PrtCfj: N P M 
Mltio<o cwi/^ h-r^^ 7^^^/^v^^ 

[0 0 7 0] :^^h^^7^^iLt, p 
MOS«B*fi5±C0±a^y 3yifi6CnIJF«ft (0 
^WB-^NT^i-) ^WtvaAtSo nS^OK- 



*>¥#4^ L l #r6£ffi< -TSo 

>r3d->« : P + 

: 5 k e V 
K— XS : 5X10 14 atoms /cm 2 
[0 0 7 1 ] ^fcV>-ftt60ffi*je±COU'> ? ^ h^*^ 7 

SRiLfc^fi, y vK-^KJiif v-y = ^3MB6/"K 

[0 0 7 2] 16 (g) : l/^h7^M*7^> 
:/^i&*U S?)l:nMOSfiijc4joJ:tfpMOSfi« 
5Pfl<7)y V K-^««±fcHPSr*-f5 l"^* b-?x? 

y ^ F-ymmjz&mm^x \cm p 

[0 0 7 3] 17 (h) : U^h-7^^7 5:7y>' 

#ffl^v : N 2 

: 1 0 0 0°C 
: 1 0 s e c 
[0074]gj7 (i) : 0 7 (h) t^-nMHl* 
(Hi 1 M^Lfc I CP^s/^^3£BI-«AU 
Duaiy- hm^UDX^JS-r o ~<7)Bg, M»^^^K8j65 



C 1 2 



5 0 s c c m 
5 s c c m 
0. 4 P a 

4 0 0W (2MHz) 

1 0 0W (1 . 8 MH z ) 

5 0W (1 . 8MH z) : 
3 0t 



-9 x/u— 



m^nm* k— ^««> y v ^«b«> p s^f 

C 1 2 : 20sccm 

HB r : 3 0 s c cm 

0 2 : 5 s c c m 

&ti : 1 . 0 P a 



[0 0 7 5] 117 (j) : ^y?*>lf1t*&W*)& 

iswiciiv'y a^auiaiaiy^^^-t-s. 
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y-^ffi^ : 4 0 OW (2 
: 5 OW ( 1 . 
3 OW ( 1 . 

m& : 3 ox: 

i/ ] J 3yM6 +Tlvy =1 v^^3(Z)^ftco3io/^> 
?V-H4, ^coffl^jo^Tt>^^L< $> 

[0 0 7 6] 08 (k) : a— /Vxy^y^lt, T 
g^>y ^>^)gl3W£f<7Dn + ^v/y^ygjftltl 
OOnmftSIt/Co ^yf->^i|*T^fc*3^ 
Ttt, ^-Mft«R2(DBiJ^ ^*frS#l^cog§#& 

3, KIWi4I^!lf KtCfc6±ii/y ayj«6 
So *fc* 116 (g) m5^h^^70W 

[0 0 7 7] [HJ60U4] **ffi^Jt>s Hll (b) (C^ 
LfcCMOS®^##:Sg60Duaiy-- hm«JDXSr, — 

•9, r<7)XS«:S«ia5-ia8Sr#B8LTR^-rSo 
[0 0 7 8] IH 5 (a) : *^ffi0ijT*Sffl Ufci^V^ 

*Sfrl*B5^>!Ri»^ktJ;9 S i O2 £ 5 nmOOJ¥£lC 
tf^HCVDjfelCj: 0, Ifel^yayiioOnmro 

[00 7 9] (25 (b) : 7Sv/y3V»«3±i:i/ 
(^0^) BMU nMOSi«4CP 
5r^^-vaA1"5 0 ifcS'l^u-;/* h-^^^ (^(2^) 
lei 1 ?. pMOSS«c5CBHt>aAU fRfflfSS: 
ffi-To a*. nMOSffl«liN0)ia-g-C, pMOS 



MH z ) 

8MH z) : t'O'^y^'f 
8MHz) : Or— /<— x-y^*f 

WtP0>E»-t?*i-o 

( n mo s «*>r * ^aA*tt) 



P + 

1 0 k e V 

5X10 1 5 a toms/cm2 



( p mo s mwn *>&A&m 



B + 

5 k e V 

4X10 1 5atoms/cm2 

#ffl^ ' : N 2 
US. : 6 5 0°C 

HfPal : lOhr 

#ffl^l : N 2 

: 1 0 0 0°C 
B^Pfl : 1 0 s e c 

[0 0 8 0] 125 (c) : ±g*>y 3^186 t LT 
wSIMI^yt^f KB, ^H»jT-t>WS i 2 Sr^ 
5XvCVDftCJ; 0 1 0 0 nmM« 0 

[0 0 8 1] 125 (d) : #n*«-ett::<DSL -tm 

is» =>3R«6Jb^*l«^^K8S:JB*-rs o 
**Bl8«:, ^JECVDfeiCi 9, S i 0 2 Sri 5 On 

[0 0 8 2JI26 (e) : ifv^^8±{:^ 

liM^ftC t u v 5 ^ h -7^ ^ 7 Lt io < 0 r 

[0 0 8 3] :oi/^F7^M^^U, n 
M0S®«4±O±|vy ^^I6C P S^ (12 
tEfPX'/Tt) Sr^Tf-^aA-rSo pS*«4&0>K— 
XSli, TI'>y 3yM3^nI^(0 K-Xf 



B + 

5 k e V 

5X10 14 atoms/cm 2 
[0084] 126 (f) : ^€\Zffl8t?*?mS±.K 
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MLtfc<„ nous?* h^^.^ 7 Sriyf y/v^ 

[0 0 8 5] 'i©^ l%-**9 i: LT, p 

MOS«tS5±<0±Sv-y 6 fcrfSHHMfc (11 

tE^N-C^t) W^ffi/V^S. nlMOK- 

xs t , Ti->y^vsi3^ P m*m®<D k-x* 

(pMOSffl^tyttA^ C*7?V*K— 7*) ) 
^^•Vl : P + 
oi^/u^ : 5 k e V 
K-Xi : 5X10 14 atoms/cm2 

[0 0 8 6] ^£*JV^-fiXWffl^±COUv?^. K-r^.^ 7 



100 8 7] 116 (g) : L"^hT^^7j'7y> 
y?l&£U Jbl:nMOSit4JoJ;{;pMOSS« 
5 IB© J s K— 7TK«±ICBII P Sr*ri"S k^h^^ 
7?rSSffM-t"5o rwu^ h-^^^ 7(75MP(J, / 

/ f K-7°ffi^±co«i«^^ ^fflt 8 icM P ZMfc-tZo 
[008 8] 117 (h) : U'y* b-r* 9 7 £T y > 

(ettfb^s*^) 
#h^: : N 2 
i&K : 1 ooot 

BtfUI : 1 0 s e c 

[0 0 8 9] 117 ( i ) : M7 (h) Cftftfcll 

BISSAU Dual-y— h«ttJPX*Hfii- 0 r<7)^t>, M 



(±s •> y 3 ^jgi 6 y ^^y&m 



C 12 

o 2 



w^-Wioti <? >9 k— yffi«> y > k— p ®* 
mn*v-^9 h'-^&mnmtteZo Lfciiot, rro 



1 0 0 s c c m 
5 s c c m 
1. 0 P a 

1 0 0 0W (13. 5 6MH z ) 

80W (400kHz) -.yu— 9^1^— 
4 0W (4 0 0MHz) : ^yx^f-y^ 

2 ot: 

[0 0 9 0] 17 (j) : ^ y 9 tf* 



ci 2 

HB r 

RF/M7X 



>y 3>mJS6 +T*->y 3^®3tD-g-|f(D3;y^V 



5 0 s c c m 
3 0 s c c m 
5 s c c m 
1 . 0 P a 

8 0 0W (1 3. 5 6MH z) 
60W (4 00kHz) : ^^lyf^ 
30W (4 0 0kHz) it-^-iyfy^ 
3 Ot 

[009 1] H8 (k) : rf— =.y=f->9l-t, T 



i->y 



'3R« 3 WO n + £|£ A -> y 3 1 



OOnmlSSSU;, y?->9feTB$iCto\,^ 
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tut. *&mmxt>s y K-T'fflwcflKifcv^i 
*s j; xmm-?*. <? m 8 ? y ? tm^m^ u-o> 

5. rw^l) ;/ htf^* T*->y 3>»«3<0 
t-/<-iyfymf, Duaiy- h«SWS*14^ 

S„ HI 6 (g) (CiottS l/-^ h-v^^ 7CDU--f 

l^tSfiiv^^ISIJ, LDDt-f K£*— yu^ 
[0 0 9 2] J£*_L, *«MS:4«<03llfiff|KJ:9»ilW»- 
[ 0 0 9 3 ] W*.tf» T»'>y =>>mm3t LX&&& 

isy=j ^mzwm LtziK y = ^mtoni** -> 

[0 0 9 4] ±m->V = ^ffil6 t UC, WS i 2 Sr^J 

*Lfc*^ mo s i 2 Vr a s i f&fcfflHj£ftji 
#y-y--r K^iti-fflv^btiTi/^^Sv-y-y-'f mv^i* 
ftfctefflt?**. £fc±jf ->y 3yii6^^->y 

[0 0 9 5] ^ttCMOSl^ifro 
[0 0 9 6] 

[00 9 7] Lfc^oT, Duaiy— USSWCMOS 

im 1 ] *mw<D*m#mwi<7>mn$:7jki-Mmmmmx' 



[02] *mw<D¥m&mm<r>wimT.mz7f;-tw.mmffi 
mxhZo 

[13] ^m^mwrnm^mmTM^TT^mmmm 
mx~h<9. @2cs<ig^t s 

[14] *&m<D¥m#&w<ommTM&^-rmt&wim 
mx-h'o. m3icffi< TM&^-to 

im 5 ] *mw?>m<n¥mi£mm<DWifej:n&^irMm 

[0 6] *3BW»te<0¥#{«6B<&»»ISfc*i1TO 

[0 7] *^B^cOfth,co^#^BWK3SXS^-f«B& 
SffSHT-fo 9 ; IS 6 fctt< iSSr^-t-. 
[0 8] **W©teroi|sa»fraSB<!C>«3txSS:*-t«l» 

[0 9] >'WT^EniPMECR^7X-73is'^>'^e 
SrSH-fcl&WrEH-efc 5„ 
[010] ^T^moMMCR^^yyyX-^s.y^- 

[0ii] ^r^mami CPiyfy^lISr^t 
«a&»TB0T-fc?)„ 

[01 2] r^^us^y 3 ySt/7Xvi y f> 

[013] figjfcro^frSgBroJlBfi^jfefcjsftsraH-ife 

[014] mm<D*m&gim<oM&jjmzj8ftz>mm& 

-To 

JfcKk 4-nMOSfflfS, 6-iJf 
Bk 9-&*Sttf, 10 ••■««£, N-nl»> P- 

1 l-tJais*, 1 13-^7^, 

l * n^K^, 18- 

'</uv J -r > i'9-x7fy/ft^<, 2o-yy;-r 

3-lHtiMk 2 4-±MWi, 2 6-Bnt^a^ 
/K 2 7-fc— 2 9-^!)3yi7y?t 1 3 1- 
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DAOO 


DA04 


DA26 DB01 DB02 
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